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1. Executive summary 
Core data from 59 wells within the area of interest of the UQ-SDAAP were studied. Out of 59 wells, 40 wells 
had core data in the Blocky Sandstone Reservoir, 46 wells had core data in the Transition Zone, and 5 wells 
had core data in the Ultimate Seal (for stratigraphy, refer to La Croix et al. 2019b). 
Core data was first quality controlled. Only the Woleebee Creek GW4 well had compressibility 
measurements required to correct porosity to in-situ conditions.  This correction turned out to be insignificant 
and thus further corrections to porosity were considered unnecessary. The Woleebee Creek GW4 and West 
Wandoan 1 wells had overburden and klinkenberg permeability measurements required to create correction 
coefficients for other core data, however they gave different results. Based on mineralogy data and evidence 
of fines migration in testing West Wandoan 1 core it was considered less reliable and was not used. 
 Average core porosity in the Blocky Sandstone Reservoir ranged from ~20.4% in the MAR Sector area 
(north) where the reservoir is relatively shallow, to ~16.4% in the the Moonie Field area (south) where the 
reservoir is deeper. The data exhibits some local variation such as in the Moonie Field area, where core 
porosity ranges from 13% to 18% within an area of 25km2. The core porosity in the Transition Zone shows 
variation across the basin with values ranging from 7% to 21%. There were only five wells with core plugs 
from the Ultimate Seal, with porosity between 9 and 10%. 
Analysis of the core water in-situ reservoir permeability in the Blocky Sandstone Reservoir exhibit relatively 
high values, ranging from ~2500 mD in the MAR Sector Area (north) to ~360 mD for the Moonie Field area 
(south). Heterogeneity is evident from the variation of permeability within the Moonie field itself (from 14 mD 
to 1057 mD). Average values for the Transition Zone range from 0.01 mD to 829 mD, relating to the different 
sand and mud dominated facies. In the Ultimate Seal, water in-situ reservoir permeability is less than 0.1 
mD. 
Core data were also analysed with respect to “electrofacies” (La Croix et al, 2019: and Appendix D: 
Electrofacies summary) 
The largest number of samples were for the sandy facies SA, the predominant facies of the Blocky 
Sandstone Reservoir. Facies SA has the highest average core porosity and permeability(0.194 v/v porosity 
and water in-situ permeability of 1640 mD)with a maximum permeability >4000 mD. The SA facies also has 
excellent vertical permeability, with average core measured ambient vertical air permeability of ~1400 mD. 
The sandstone facies SB, SC and SD, which are present mainly in the Transition Zone, have lower average 
permeability than SA. The heterolithic facies SMA exhibits a bimodal porosity and horizontal permeability 
population, due to the presence of laminated sandstone and mudstone layers. The laminae also result in low 
vertical permeability for this facies.       
No core data was available in the centre of the basin near the notional injection sites leading to relatively 
large uncertainty in characterizing rock properties in this area. It should also be noted that uncertainty in the 
core corrections to in situ conditions is relatively high because only one well was able to be used to constrain 
the correction coefficients.  
2. Core data inventory 
Core data was obtained from the publicly accessible Queensland petroleum exploration data (QPED) 
database and core analysis reports from the QDEX database. Some core data were provided from well 
owners, with wells yet to be released to the public domain (Woleebee Creek GW4 and Kenya East GW7 
from Royal Dutch Shell - QGC), and data for West Wandoan 1 came from ANLEC R&D reports (Golab et al. 
2015). Table 7 in Appendix A summarises the wells with core data in the UQ-SDAAP study region, and the 
key properties measured for their core plugs. Figure 1 below shows a distribution map of these wells. Two 
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wells, Condabri MB9-H and Reedy Creek MB3-H had cores, however, the core analysis reports were unable 
to be located. 
Figure 1 Map showing the distribution of wells with core analysis data from the Precipice Sandstone and 
Evergreen Formation utilised in the UQ-SDAAP petrophysical analysis. 
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3. Core data quality control: 
The quality control of the core data is summarised using three categories:  
1) Method of measurement 
2) Accuracy of measurement 
3) Depth correlation 
3.1 Method of measurement: 
Due to the large number of wells, the varying ages of reports, and limited details in many of the available 
reports, there is a resulting variable uncertainty in the results of the core plug analysis.  
Some reports explained the methods used in detail, such as West Wandoan 1 routine core analysis report 
(Golab et al. 2015), while the majority did not. Examples on uncertainties included (but were not limited to): 
1. Woleebee Creek GW4 core analysis report: The report does not have any information on the 
porosity measurement method, the permeability measurement method, or the fluid used to measure 
ambient permeability. However, the report has detailed values for Klinkenberg slippage factors and 
the overburden pressures used for measuring in-situ overburden permeability 
2. West Wandoan 1 core analysis report: While the report has a detailed explanation on the methods of 
measurement of core porosity and permeability, it is missing certain details such as the overburden 
pressure values to which the plugs were tested  
3. Moonie field core data: It is not clear if the overburden corrected permeability for the Moonie field 
core plugs is measured or calculated, and whether it is air or liquid permeability. The overburden 
pressure was not mentioned 
Thus, the following assumptions were made: 
1. Porosity:  
a. It was assumed that plugs were thoroughly cleaned of their clay content 
b. It was assumed that plugs were adequately dried after the cleaning process 
c. It was assumed that porosities were measured using a helium porosimeter 
2. Permeability:  
a. It was assumed that permeability was measured using a gas permeameter, with air as the 
operating gas 
3.2 Accuracy of measurement 
Core plugs with values considered to be either inaccurate or questionable were eliminated from the core 
dataset. Two major examples were: 
1. Meandarra 1 core data: These had questionably high porosity values and were not used. Figure 2 
shows a snapshot from the Meandarra 1 core analysis report showing core porosity values in the 
Blocky Sandstone Reservoir to be around 31%, which is much higher than the typical porosity values 
for the same lithology at an equivalent core plug depth. (Meandarra 1: Section 7 - Core Analysis 
1969) 
2. The sandstone facies SA is known for its high permeability (La Croix et al 2019c). In some instances, 
core plugs that are referred to as SA electrofacies have low permeability values (less than 1 mD). 
Anomalously low values might be due to damage, cementation, poor testing, or due to 
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misinterpretation of the electrofacies. Where the cause of the anomalous measurement was unable 
to be determined, these plugs were omitted from the datasets. The implication is that bulk 
permeability predicted in the study could be lower than presumed (though this is not supported by 
DST analyses – Honari et al, 2019) 
Figure 2 Caption from Meandarra 1 core analysis report showing questionable porosity measurements. 
 
3.3 Depth correlation 
Since wireline log depth is universally considered as the depth reference for oil and gas wells, all core data 
required a degree of depth correction to depth-match the wireline logs. Two methods were used to correlate 
core data to wireline depth: 
1. For wells with core gamma ray measurements within the core data database, the core gamma ray 
was matched with the log gamma ray curve and any required depth adjustment was made to obtain 
the match. 
2. For wells that did not have Gamma Ray, core porosity was matched with the calculated log total 
porosity.  
Figure 3 shows an example of depth-matching core data using core porosity and log total porosity. 
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Figure 3 Depth matching core data with the calculated porosity log. 
 
4. Core data correction to in-situ reservoir conditions 
UQ-SDAAP analysed core data to correct measured values in the laboratory to those experienced in in-situ 
conditions in the reservoir. This analysis used data from two wells: Woleebee Creek GW4 and West 
Wandoan 1, which are located in the managed aquifer recharge (MAR) sector area. Core porosity correction 
analysis was accomplished by considering the pore compressibility extracted from Woleebee Creek GW4 
data (see details of this procedure in Appendix C). This determined that the effect of in-situ overburden 
pressure on porosity was minimal (around 0.013% in Woleebee Creek GW4 well). However, core air 
permeability to liquid in-situ reservoir permeability did require correction. Work in this section was part of a 
Master of Science thesis that worked on a set of wells in the MAR Sector Area (Harfoush 2018).    
4.1 Correcting core air permeability to reservoir conditions 
Permeability was measured in the laboratory using ambient air for all wells with core data. Overburden or 
liquid permeability was also measured for a smaller number of wells. To evaluate permeability at reservoir 
conditions, the air permeability measurements in the laboratory needed to be corrected to water in-situ 
reservoir conditions. This was done using the methodology illustrated in Figure 4. 




















with measured overburden 
permeability 
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Once the ambient air core permeability is corrected to fluid permeability for pore sensitivity and pressure 
dependence, the resultant permeability is called ‘overburden water permeability’. 
4.1.1 Converting air permeability to liquid permeability 
Air and liquid permeability core measurements were available for a small subset of the total core permeability 
data. This included data from the Woleebee Creek GW4 and West Wandoan 1 wells.  
The Klinkenberg permeability approach was undertaken to estimate liquid permeability from measured air 
permeability.  








Where kkl is the liquid permeability (mD), kg is gas permeability (mD), P is average pressure applied to the 
sample during measurement (psi), and b is the gas slip factor, a constant defined by Equation 2 (for helium) 
and Equation 3 (for air) below (Lake & Fanchi 2006): 
Equation 2 







𝑏𝑎𝑖𝑟 = 0.35 ∗ 𝑏ℎ𝑒𝑙𝑖𝑢𝑚 
Where bhelium is the gas slip factor if helium is used to measure permeability (psi), k is the measured air 
permeability (mD), ∅ is the measured porosity (fraction), and bair is the gas slip factor if air is used to 
measure permeability (psi). 
Another method of calculating the constant b in Equation 1 is using Equation 4 (Klinkenberg 1941): 
Equation 4 




Where b is the gas slip factor (psi), r is the radius of a capillary or a pore, λ is the mean free path of the gas 
molecules, and c is a proportionality factor. 
Assuming that c, r and λ are constants, then: 
Equation 5 
b/P=constant 
Thus, the workflow for UQ-SDAAP’s approach was as follows: 
1. Cross plot the air permeability vs measured Klinkenberg permeability 
2. Create a regression line of the best fit 
3. Use the regression equation to calculate kkl for all plugs 
Figure 5 and Figure 6 show the cross plots between the measured Klinkenberg permeability and the 
measured air permeability for wells West Wandoan 1 and Woleebee Creek GW4 respectively. The 
 UQ-SDAAP | Core data analysis 11 
 
Klinkenberg constant (the gradient of the straight line of best fit in both figures) derived from the West 
Wandoan 1 core is 0.5064 while the one derived from Woleebee Creek GW4 is 0.8307. This means that for 
two plugs of the same air permeability, one from each well, the liquid permeability from West Wandoan 1 
plug would have a liquid permeability 40% less than the plug from Woleebee Creek GW4. This indicates the 
possibility that heterogeneity in the mineralogy of the facies could exist. Note that plugs from the SA facies 
(La Croix et al, 2019c) were the main contributor to the liquid permeability plug data.  
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Figure 5 Measured Klinkenberg vs. measured air permeability for West Wandoan 1 core plugs. 
 
Figure 6 Measured Klinkenberg vs. measured air permeability for Woleebee Creek GW4 core plugs. 
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The difference in mineralogy between the wells was confirmed by inspecting available mineralogy data. The 
West Wandoan 1 well core has slightly more mobile clay content that may block pores and reduce 
permeability when liquid flows into the core plugs during laboratory measurements (Golab et al. 2015; 
Pearce et al. 2016). West Wandoan 1 has a higher reported proportion of clays such as kaolinite and 
illite/muscovite. According to data from Woleebee Creek GW4 (Shell/QGC confidential report) the quartz 
content is relatively very high with only traces of clays and carbonates. The quartz content reported for 
Woleebee Creek GW4 seems unusually high compared to other wells, which is consistent with the high 
reported permeabilities. 
The movement of kaolinite was observed in experiments performed with West Wandoan 1 core and 
supercritical CO2 – formation water. This movement of clay fines could plug pores (Pearce et al. 2018) or 
decrease liquid permeability core plug measurements. However, further work is needed to confirm if this is 
the case. 
Note that the mineral data for the two wells was obtained by different methods. This could have contributed 
to the differences seen. However, a good comparison has been found in other datasets. QEMSCAN and 
XRD data, in general, show little difference.   
Data for the Woleebee Creek GW4 and West Wandoan 1 wells core pore throat distributions indicated 
similar size ranges around 10-100 μm (Figure 7) (Shell confidential report). Additionally, grain sizes 
appeared similar between the wells. The West Wandoan 1 well contained horizontal laminations in grain 
size, hence the generally higher horizontal permeabilities compared to vertical permeabilities reported in the 
West Wandoan 1 well (Figure 8).  
Figure 7 Example of pore throat distributions from MICP for the West Wandoan 1 core, P1165m is from 
the Blocky Sandstone Reservoir (Modified from Pearce et al. 2016). 
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Figure 8 Example of horizontal laminations in grain size in the West Wandoan 1 core from the Blocky 
Sandstone Reservoir (modified from Golab et al. 2015). 
 
Since fines migration and the Klinkenberg effect may have had a role in reducing the liquid permeability in 
West Wandoan 1 core plugs laboratory measurements, the value of 0.8307 from Woleebee Creek GW4 core 
data was used by UQ-SDAAP to account for the Klinkenberg effect. 
4.1.2 Correcting liquid permeability for fluid sensitivity 
A study involving low permeability gas sands found that water has an effect on sands with low permeability, 
related to Klinkenberg permeability (Jones & Owens 1980). Thus, for liquid permeability values between 




1.32 𝑓𝑜𝑟 0.0001 < 𝑘𝑘𝑙 < 1 𝑚𝐷 
Where kw is the water permeability, or liquid permeability corrected to fluid sensitivity.   
4.1.3 Correcting permeability for pressure dependence 
After converting air permeability to liquid permeability and correcting it to fluid sensitivity, reservoir pressure 
was then corrected using Equation 7 (Jones 1988). 
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Equation 7 
𝑘(𝑃𝑐) = 𝑘𝑜 𝑒𝑥𝑝(−𝑏𝑃𝑐
0.5) 
Where k(Pc) is the liquid permeability at effective pressure Pc, ko is the permeability at zero gauge pressure, 
b is a parameter adjusted for each rock. A larger b factor yields a stronger pressure dependence (Lake & 
Fanchi 2006).  
Although both the West Wandoan 1 and Woleebee Creek GW4 wells have some overburden permeability 
measurements, there were some differences in the data that needed to be accounted for. For example, the 
overburden pressures applied to the samples in the laboratory when the measurements were taken were not 
provided in West Wandoan 1 report. Thus to estimate b, UQ-SDAAP used only plugs from the Woleebee 
Creek GW4 well that had all required information. The following procedure was used: 
1. For each plug with overburden permeability and ambient permeability, Equation 7 was used to 
calculate b 
2. An average b was taken for every facies or group of facies 
3. Effective pressure was calculated using the same method described in the porosity correction 
workflow 
4. The calculated average b and calculated effective pressure was used to correct all plug data for 
pressure dependence using Equation 7 
The results of the workflow above are shown in Table 1. 





SB, SC 0.01186 
SMA, SMB 0.02437 
 
These values of b were used to calculate the overburden permeability for all plugs. For the plugs used to 
calculate the average b, UQ-SDAAP performed a reverse calculation with the same overburden pressure 
used during the lab core overburden permeability measurement. The calculated permeability was plotted 
against measured overburden permeability. The resultant regression has an R2 value of 0.9974, as shown in 
Figure 9 below. 
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Figure 9 Comparison of calculated overburden permeability vs. measured overburden permeability. 
 
Since we had no overburden data for the remaining facies, we assumed that all mudstone facies (MA and 
MB) had the same value of b and that sandstone facies (SB, SC and SD) had the same value of b. The 
correction did not need to be applied to the OA and OB facies (ironstone and coal), as a permeability value 
of 0.01 mD (minimum permeability value measured in laboratory) was assigned to those facies. This may be 
too high. The main implication would be that less CO2 migrates into the reservoir than is modelled (e.g. 
Roger et al 2019) 
The degree of consolidation of some facies can be assumed, using the calculations of the constant “b” in 
Equation 7. For instance, sandstone facies SA (the main constituent of the Blocky Sandstone Reservoir), 
has a lower value of b, indicating that it is well-cemented in comparison to sandstone facies SB and SC. 
4.2 Wells with core data corrected to in-situ reservoir conditions 
We found that different sand facies have different consolidation and pressure dependence with regards to 
permeability. It was important to identify the facies of the core plugs prior to correcting their air permeability 
values. The core facies were observed and identified for five wells (Chinchilla 4, Taroom 17, West Wandoan 
1, Kenya East GW7 and Woleebee Creek GW4), from core photos (La Croix et al. 2019a). For the 
remainder, if the number of curves allowed, the electro-facies were predicted using neural networks - (La 
Croix et al. 2019c). Table 7 in Appendix A lists the wells for which the facies was predicted in order to 
perform the core permeability corrections.  
An exception to this was the core plugs in the Moonie field from the Blocky Sandstone Reservoir. In wells 
that did not have a facies determination (MLP_Norm), it was assumed that plugs with permeability higher 
than 1 mD were facies SA. These were corrected to water in-situ reservoir permeability accordingly. This 
assumption was based on log data observations which suggests that SA is by far the most predominant 
facies in the Blocky Sandstone Reservoir. 
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5. Core data stratigraphic statistics and maps 
Table 8 to Table 15 in Appendix B summarise the mean of the different measured and calculated properties 
of the core data, in the different modelled stratigraphic units (Blocky Sandstone Reservoir, Transition Zone 
and Ultimate Seal). Refer to La Croix et al. 2019b for a detailed description of the modelled stratigraphic 
units. The core data tends to be biased by nature to higher permeability zones, as the plugs are usually 
selected in specific places in the recovered core. These are the sections of interest to the core owner 
(usually a resource company). Thus, such statistics might not be representative of the entire formation, but 
when combined with other tools (e.g. logs, DST, etc.), they provide a good indication of the trends and the 
range of values to be expected. It should be noted however that the core data bias is not always the case. 
For example, Woleebee Creek GW4 was drilled for data/research purposes, with the core plugs generally 
sampled at regular intervals.  
5.1 Core data analysis in the Blocky Sandstone Reservoir 
According to core data analysis, the Blocky Sandstone Reservoir exhibits good reservoir qualities (i.e. 
relatively high porosity and permeability). Average core porosities range from 20.4% in the north around the 
MAR Sector area, where the reservoir is relatively shallow, to an average of 16.4% in the south of the basin 
at the Moonie field, where the reservoir is deeper. The core porosity data exhibits some variation, evident in 
the Moonie field area, where core porosity ranges from 13% to 18% within an area of 25km2, and is also 
evident in the variation in porosities towards Kenya East GW7, Rockwood and Kogan Fields in the east of 
the basin (refer to Figure 1 for location) -14% to 23%.  
Analysis of the core water in-situ reservoir permeability also demonstrates relatively high permeability values, 
ranging from 2500 mD in the MAR sector area, to approximately 360 mD at the Moonie field. Again 
heterogeneity is evident from the variation of average core, water, in-situ reservoir permeability within the 
Moonie field (from 14 mD to 1057 mD). However, at least in the north of the study area, long wavelength, 
depositional ‘patterns’ in bulk permeability are not evident from the MAR inversion data (Hayes et al, 2019). 
Figure 10 and Figure 11 show the core data averages for porosity and water in-situ reservoir horizontal 
permeability on an isochore map for the Blocky Sandstone Reservoir. 
5.2 Core data analysis in the Transition Zone 
The core analysis for plugs taken from the Transition Zone shows variation across the basin. Average core 
porosities range from 7% to 21%. Average core water in-situ reservoir permeability ranges from 0.01 mD to 
829 mD. This heterogeneity relates to the different facies and stratigraphic formations from which plugs may 
have been taken (La Croix et al. 2019b). Figure 12 and Figure 13 present maps showing average core 
porosity and average core water in-situ reservoir permeability values in the Transition Zone respectively.   
5.3 Core data analysis in the Ultimate Seal 
Only five cored wells with core plugs taken within the Ultimate Seal, demonstrated an average core porosity 
between 9-10%, and core water in-situ reservoir permeability of less than 0.1 mD. Figure 14 and Figure 15 
present the distribution maps showing average core porosity and average core water in-situ reservoir 
permeability values in the Ultimate Zone respectively. 
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Figure 10 The distribution of average core porosity for the Blocky Sandstone Reservoir on an isochore 
map for the Blocky Sandstone Reservoir (unit: v/v). 
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Figure 11 Map showing the average core water in-situ reservoir permeability for the Blocky Sandstone 
Reservoir on an isochore for the Blocky Sandstone Reservoir formation (unit: mD). 
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Figure 12 Distribution map showing the average core porosity in the Transition Zone, on an isochore map 
for the Transition Zone (unit: v/v). 
 
 UQ-SDAAP | Core data analysis 21 
 
Figure 13 Distribution map showing the average core water in-situ reservoir permeability in the Transition 
Zone on an isochore map for the Transition Zone (unit: mD). 
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Figure 14 Distribution map showing average core porosity in the Ultimate Seal, on an isochore map for the 
Ultimate Seal (unit: v/v). 
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Figure 15 Distribution map showing average core water in-situ permeability in the Ultimate Seal on an 
isochore map for the Ultimate Seal (unit: mD). 
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6. Core data statistics per facies 
We used neural network algorithms trained on wells with core observations to predict facies from logs with 
no core (La Croix et al. 2019c). The core data for each of the facies was studied in order to understand how 
different the facies were to each other from a rock property perspective. The results are displayed in Table 2 
to Table 6. The largest number of samples were for facies SA, the predominant facies of the Blocky 
Sandstone Reservoir (BSR). This facies had a total of 551 samples, while facies MB, OA and OB did not 
have any available core data.  
It appears from the core data statistics that sand facies SA has the highest core porosity and permeability. 
The average core porosity was 0.194 v/v and average water in-situ permeability (calculated from measured 
ambient air permeability) was 1640 mD, reaching a maximum of greater than 4000 mD (12393 mD). The SA 
facies also has excellent vertical permeability, with an average core measured ambient vertical air 
permeability of 1400 mD. 
The sandstone facies SB, which is present in the Transition Zone, has a lower permeability range than SA. 
The other sand facies SC and SD demonstrate poor flow quality, both with average core porosity of 0.08 v/v 
and core water in-situ permeability of less than 1 mD. 
The heterolithic facies SMA exhibits a bimodal behaviour for core porosity and core permeability, as shown 
in Figure 16 and Figure 17, due to the presence of sandstone and mudstone layers (La Croix et al. 2019a). 
Due to the mudstone layers, SMA exhibits poor vertical permeability (Harfoush et al. 2019c).       
The remaining facies SMB and MA demonstrate poor flow properties with low porosity and low permeability. 
Facies SA has an arithmetic mean for measured grain density of 2.65 g/cc with a standard deviation 0.01 
g/cc. The remaining sand facies SB, SC and SD have arithmetic means of 2.66, 2.64 and 2.6 g/cc 
respectively. Heterolithic facies SMA and SMB have an arithmetic mean of 2.64 g/cc, while mudstone facies 
MA has an arithmetic mean of 2.67 g/cc. All facies except SA have a high variability which is consistent with 
the variable mineral content generally observed in the Transition Zone (Pearce et al. 2019). 
Table 2 Core porosity statistics per facies. 




Maximum (v/v) Standard Deviation 
(v/v) 
SA 551 0.061 0.194 0.261 0.031 
SB 212 0.041 0.116 0.228 0.048 
SC 72 0.028 0.082 0.191 0.029 
SD 3 0.077 0.087 0.103 0.014 
SMA 191 0.004 0.115 0.308 0.061 
SMB 109 0.019 0.083 0.162 0.027 
MA 73 0.025 0.087 0.166 0.025 
MB - - - - - 
OA - - - - - 
OB - - - - - 
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Maximum (mD) Standard 
Deviation (mD) 
SA 441 0.016 2097.83 15789 2355.91 
SB 163 0.002 44.62 1575 200.74 
SC 46 0.001 1.79 78 11.49 
SD 2 0.01 0.028 0.045 - 
SMA 130 0.001 43.16 1304 160.73 
SMB 54 0.001 0.09 0.75 0.16 
MA 44 0.001 0.592 13 2.03 
MB - - - - - 
OA - - - - - 
OB - - - - - 







Maximum (mD) Standard 
Deviation (mD) 
SA 446 0.003 1641.56 12393 1846 
SB 158 0.0001 17.13 834.47 97.13 
SC 45 4.70E-05 0.74 32.26 4.81 
SD 2 0.0011 0.0044 0.0077 - 
SMA 120 2.46E-05 11.55 523.19 54.19 
SMB 54 2.37E-05 0.015 0.15 2.56 
MA 41 1.58E-05 0.073 1.574 0.255 
MB - - - - - 
OA - - - - - 
OB - - - - - 
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Maximum (mD) Standard 
Deviation (mD) 
SA 140 0.5 1391.88 8030 1795.08 
SB 48 0.001 42.83 1161 184.55 
SC 11 0.001 1.55 17 5.12 
SD - - - - - 
SMA 33 0.001 8.98 128 24.24 
SMB 19 0.001 0.005 0.037 0.008 
MA 15 0.001 0.084 0.9 0.23 
MB - - - - - 
OA - - - - - 
OB - - - - - 







Maximum (g/cc) Standard 
Deviation (g/cc) 
SA 361 2.63 2.648 2.72 0.01 
SB 132 2.54 2.659 3.01 0.05 
SC 56 2.58 2.643 3.01 0.05 
SD 2 2.58 2.600 2.62 - 
SMA 111 - 2.639 3.20 0.14 
SMB 94 2.45 2.636 3.16 0.08 
MA 65 2.59 2.666 3.14 0.11 
MB - - - - - 
OA - - - - - 
OB - - - - - 
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Figure 16 A histogram for core porosity values for facies SMA. 
 
Figure 17 A histogram showing core water in-situ reservoir permeability values for facies SMA. 
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8. Appendix 
8.1 Appendix A: Core data inventory 






























































































































BENNETT 1 Y Y - - - - - Y Y  
CHINCHILLA 4 Y Y - - Y - Y - Y 
No logs 
available 
COALBAH 1 Y Y - - - - - Y -  
CONLOI 1 Y Y - - - - - Y -  
CROWDER NORTH 1 Y Y - - - - - Y Y  
IMINBAH 1 Y Y - - - - - Y -  
KENYA EAST GW7 Y Y - - - - Y Y Y  
KILLALOE 1 Y Y - - - - - - - 
Bad sonic 
data – No 
porosity 
calculated 
KOGAN 1 Y Y - - - - - - - 
Bad sonic 
data – No 
porosity 
calculated. 
KOGAN SOUTH 1 Y Y - - - - - Y Y  
MEANDARRA 1 B B - - - - - Y - 
Questionable 
core porosity 
values (up to 
36 %?) 
MINDAGABIE 1 Y Y - - Y - Y Y Y  
MOONIE 10 Y Y Y - - - - - -  
MOONIE 12 Y Y Y - Y - - - - 
No 
Stratigraphy 
MOONIE 13 Y Y Y - - - - - -  
MOONIE 14 Y Y Y - - - - - -  
MOONIE 15 Y Y Y - - - - - -  
MOONIE 16 Y Y Y - - - - Y -  
MOONIE 17 Y Y Y - - - - - -  
MOONIE 18 Y Y Y - - - - - -  
MOONIE 19 Y Y Y - - - - - -  































































































































MOONIE 2 Y Y Y - - - - - -  
MOONIE 20 Y Y Y - - - - - -  
MOONIE 21 Y Y Y - - - - Y -  
MOONIE 22 Y Y Y - - - - - -  
MOONIE 23 Y Y Y - - - - Y -  
MOONIE 24 Y Y Y - - - - Y -  
MOONIE 25 Y Y Y - - - - Y -  
MOONIE 26 Y Y Y - - - - - -  
MOONIE 27 Y Y Y - - - - Y -  
MOONIE 28 Y Y Y - - - - Y -  
MOONIE 29 Y Y Y - - - - - -  
MOONIE 3 Y Y Y - - - - - -  
MOONIE 30 Y Y Y - - - - - -  
MOONIE 31 Y Y - - Y - - Y Y  
MOONIE 32 Y Y Y - - - - - -  
MOONIE 33 Y Y Y - - - - Y Y  
MOONIE 34 Y Y Y - - - - Y Y  
MOONIE 35 Y Y Y - - - - - -  
MOONIE 36 Y Y Y - - - - Y Y  
MOONIE 37 Y Y Y - - - - Y -  
MOONIE 38 Y Y - - Y - Y Y -  
MOONIE 4 Y Y Y - - - - - -  
MOONIE 5 Y Y Y - - - - - -  
MOONIE 6 Y Y Y - - - - - -  
MOONIE 7 Y Y Y - - - - - -  
MOONIE 8 Y Y Y - - - - - -  
MOONIE 9 Y Y - - - - - - -  
NOMBY 1 Y Y - - - - - Y - 
Well at the 
edge of 
B.S.R. Logs 
end right after 
TS1 line. 
Cores might 
not be in 
B.S.R. 































































































































PINEVIEW 1 Y Y - - - - - Y Y  
ROCKWOOD 1 Y Y - - - - - Y -  
ROCKWOOD 2 Y Y - - - - - Y -  





SOUTHWOOD 1 Y Y - - - - - - -  
TAROOM 17 Y Y - - Y - Y Y Y  
TRELINGA 1 Y Y - - - - - Y Y  
WEST WANDOAN 1 Y Y Y Y - - Y Y Y  
WILLOWBE 1 Y Y - - - - - Y -  
WOLEEBEE CREEK GW4 Y Y Y Y Y Y Y Y Y  
Total: 59 Wells 59 59 35 2 7 1 8 31 16  
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8.2 Appendix B: Core data statistics per zone 



















































































BENNETT 1 18 - - 18 0.169 - - 
CHINCHILLA 4 13 5 0.220 6 0.148 2 0.091 
COALBAH 1 54 - - 54 0.137 - - 
CONLOI 1 10 10 0.209 - - - - 
CROWDER NORTH 1 9 - - 9 0.205 - - 
IMINBAH 1 9 - - 9 0.210 - - 
KENYA EAST GW7 112 31 0.186 63 0.079 18 0.089 
KILLALOE 1 2 - - 2 0.203 - - 
KOGAN 1 4 4 0.201 - - - - 
KOGAN SOUTH 1 13 13 0.233 - - - - 
MEANDARRA 1 Questionable core porosity values (up to 36 %?) 
MINDAGABIE 1 6 - - 6 0.120 - - 
MOONIE 10 39 39 0.170 - - - - 
MOONIE 12 No Stratigraphy 
MOONIE 13 59 - - 59 0.142 - - 
MOONIE 14 105 57 0.156 48 0.168 - - 
MOONIE 15 36 - - 36 0.147 - - 
MOONIE 16 55 45 0.146 10 0.097 - - 
MOONIE 17 69 36 0.141 33 0.157 - - 
MOONIE 18 67 - - 67 0.165 - - 
MOONIE 19 20 - - 20 0.166 - - 
MOONIE 2 105 41 0.168 64 0.158 - - 
MOONIE 20 57 15 0.168 42 0.169 - - 
MOONIE 21 114 53 0.173 61 0.146 - - 
MOONIE 22 50 14 0.189 36 0.087 - - 
MOONIE 23 20 20 0.180 - - - - 
MOONIE 24 17 17 0.163 - - - - 
MOONIE 25 16 16 0.170 - - - - 
MOONIE 26 93 53 0.162 40 0.150 - - 





MOONIE 27 80 52 0.150 28 0.124 - - 
MOONIE 28 103 73 0.130 30 0.131 - - 
MOONIE 29 84 59 0.168 25 0.179 - - 
MOONIE 3 129 68 0.156 61 0.133 - - 
MOONIE 30 59 44 0.158 15 0.151 - - 
MOONIE 31 90 47 0.170 43 0.146 - - 
MOONIE 32 45 - - 45 0.163 - - 
MOONIE 33 79 43 0.156 36 0.107 - - 
MOONIE 34 52 49 0.164 3 0.138 - - 
MOONIE 35 25 5 0.160 20 0.147 - - 
MOONIE 36 14 14 0.139 - - - - 
MOONIE 37 48 43 0.151 5 0.068 - - 
MOONIE 38 54 33 0.147 21 0.142 - - 
MOONIE 4 57 34 0.149 23 0.114 - - 
MOONIE 5 92 67 0.145 25 0.119 - - 
MOONIE 6 102 74 0.153 28 0.111 - - 
MOONIE 7 77 46 0.161 31 0.111 - - 
MOONIE 8 49 49 0.171 - - - - 
MOONIE 9 26 26 0.141 - - - - 
NOMBY 1 7 (4) 0.245 7 0.167 - - 
PINEVIEW 1 71 - - 71 0.072 - - 
ROCKWOOD 1 24 - - 24 0.127 - - 
ROCKWOOD 2 17 17 0.140 - - - - 
ROSWIN 1 15 - - 12 0.175 3 0.086 
SOUTHWOOD 1 13 - - 13 0.137 - - 
TAROOM 17 13 6 0.199 7 0.180 - - 
TRELINGA 1 63 47 0.203 16 0.145 - - 
WEST WANDOAN 1 65 41 0.211 16 0.087 8 0.103 
WILLOWBE 1 20 - - 20 0.178 - - 
WOLEEBEE CREEK GW4 612 300 0.199 222 0.089 90 0.092 
Total: 59 Wells 3357 1706 - 1530 - 121 - 
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BENNETT 1 18 - - 18 178.37 - - 
CHINCHILLA 4 5 2 2617.00 3 78.42 - - 
COALBAH 1 54 - - 54 4.92 - - 
CONLOI 1 10 10 2578.12 - - - - 
CROWDER NORTH 1 9 - - 9 206.44 - - 
IMINBAH 1 9 - - 9 165.56 - - 
KENYA EAST GW7 99 31 1412.92 51 0.05 17 0.14 
KILLALOE 1 2 - - 2 53.00 - - 
KOGAN 1 4 4 130.25 - - - - 
KOGAN SOUTH 1 13 13 1070.13 - - - - 
MEANDARRA 1 Questionable core porosity values (up to 36 %?) 
MINDAGABIE 1 3 - - 3 0.28 - - 
MOONIE 10 39 39 449.04 - - - - 
MOONIE 12 No Stratigraphy 
MOONIE 13 59 - - 59 520.53 - - 
MOONIE 14 105 57 394.39 48 246.69 - - 
MOONIE 15 36 - - 36 152.58 - - 
MOONIE 16 45 45 118.98 - - - - 
MOONIE 17 69 36 176.60 33 403.32 - - 
MOONIE 18 67 - - 67 346.61 - - 
MOONIE 19 20 - - 20 88.95 - - 
MOONIE 2 103 41 989.76 62 138.63 - - 
MOONIE 20 57 15 766.55 42 627.92 - - 
MOONIE 21 114 53 308.77 61 127.63 - - 
MOONIE 22 50 14 476.81 36 35.27 - - 
MOONIE 23 20 20 374.19 - - - - 
MOONIE 24 17 17 436.51 - - - - 
MOONIE 25 16 16 68.62 - - - - 
MOONIE 26 93 53 442.25 40 59.31 - - 
MOONIE 27 80 52 232.01 28 63.85 - - 











































































MOONIE 28 103 73 254.66 30 370.45 - - 
MOONIE 29 86 61 196.07 25 763.59 - - 
MOONIE 3 129 68 428.85 61 8.93 - - 
MOONIE 30 59 44 200.73 15 246.48 - - 
MOONIE 31 78 41 700.47 37 60.54 - - 
MOONIE 32 45 - - 45 421.04 - - 
MOONIE 33 79 43 443.60 36 3.57 - - 
MOONIE 34 52 49 343.63 3 5.23 - - 
MOONIE 35 25 5 61.82 20 31.47 - - 
MOONIE 36 14 14 18.06 - - - - 
MOONIE 37 43 43 149.21 - - - - 
MOONIE 38 54 33 184.44 21 475.60 - - 
MOONIE 4 41 26 448.90 15 6.29 - - 
MOONIE 5 92 67 287.22 25 556.04 - - 
MOONIE 6 102 74 229.49 28 616.24 - - 
MOONIE 7 77 46 380.91 31 69.39 - - 
MOONIE 8 49 49 404.98 - - - - 
MOONIE 9 26 26 260.01 - - - - 
NOMBY 1 11 - - 7 27.41 - - 
PINEVIEW 1 52 - - 52 0.43 - - 
ROCKWOOD 1 24 - - 24 17.60 - - 
ROCKWOOD 2 17 17 49.26 - - - - 
ROSWIN 1 15 - - 12 25.26 3 0.17 
SOUTHWOOD 1 13 - - 13 63.65 - - 
TAROOM 17 10 5 1178.00 5 1083.84 - - 
TRELINGA 1 63 47 2320.60 16 10.34 - - 
WEST WANDOAN 1 50 41 1294.61 6 32.18 3 0.03 
WILLOWBE 1 20 - - 20 18.75 - - 
WOLEEBEE CREEK GW4 372 204 3244.18 118 11.96 50 0.05 
Total: 59 Wells 3013 1594 - 1346 - 73 - 
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MOONIE 10 39 39 335.33 - - - - 
MOONIE 12 No Stratigraphy 
MOONIE 13 59 - - 59 384.31 - - 
MOONIE 14 105 57 294.48 48 184.02 - - 
MOONIE 15 36 - - 36 115.04 - - 
MOONIE 16 45 45 90.09 - - - - 
MOONIE 17 69 36 133.16 33 298.71 - - 
MOONIE 18 67 - - 67 260.18 - - 
MOONIE 19 20 - - 20 68.06 - - 
MOONIE 2 103 41 724.58 62 104.83 - - 
MOONIE 20 57 15 566.71 42 464.49 - - 
MOONIE 21 114 53 231.09 61 96.60 - - 
MOONIE 22 50 14 355.25 36 26.58 - - 
MOONIE 23 20 20 279.42 - - - - 
MOONIE 24 17 17 323.34 - - - - 
MOONIE 25 16 16 53.09 - - - - 
MOONIE 26 93 53 327.63 40 45.02 - - 
MOONIE 27 80 52 173.49 28 49.08 - - 
MOONIE 28 103 73 190.75 30 274.48 - - 
MOONIE 29 86 61 147.80 25 562.74 - - 
MOONIE 3 129 68 319.73 61 6.97 - - 
MOONIE 30 59 44 150.66 15 183.91 - - 
MOONIE 32 45 - - 45 310.47 - - 
MOONIE 33 79 43 327.14 36 2.78 - - 
MOONIE 34 52 49 254.07 3 4.20 - - 
MOONIE 35 25 5 47.83 20 24.32 - - 
MOONIE 36 14 14 14.17 - - - - 
MOONIE 37 43 43 112.76 - - - - 
MOONIE 4 41 26 330.88 15 5.04 - - 
MOONIE 5 92 67 214.40 25 408.45 - - 











































































MOONIE 6 102 74 171.76 28 451.69 - - 
MOONIE 7 77 46 284.66 31 52.90 - - 
MOONIE 8 49 49 302.25 - - - - 
WEST WANDOAN 1 27 27 1417.55 - - - - 
WOLEEBEE CREEK GW4 33 15 2616.91 11 0.01 7 0.01 
Total: 35 Wells 2046 1162 - 877 - 7 - 
 










































































WEST WANDOAN 1 27 27 815.44 - - - - 
WOLEEBEE CREEK GW4 26 9 2272.86 11 0.003 6 0.005 
Total: 2 Wells 53 36 - 11 - 6 - 










































































BENNETT 1 18 - - 18 139.75 - - 
CHINCHILLA 4 13 5 1838.08 6 30.89 2 0.086 
KENYA EAST GW7 89 21 876.59 51 0.01 17 0.052 
KOGAN SOUTH 1 12 12 914.07 - - - - 
MOONIE 10 33 33 414.30 - - - - 
MOONIE 13 23 - - 23 819.39 - - 
MOONIE 14 48 48 365.77 - - - - 











































































MOONIE 16 26 26 159.21 - - - - 
MOONIE 17 20 20 247.63 - - - - 
MOONIE 2 30 30 1057.20 - - - - 
MOONIE 20 14 14 640.62 - - - - 
MOONIE 21 41 41 311.59 - - - - 
MOONIE 22 12 12 434.47 - - - - 
MOONIE 23 20 20 292.27 - - - - 
MOONIE 24 12 12 482.25 - - - - 
MOONIE 25 13 13 64.78 - - - - 
MOONIE 26 41 41 446.52 - - - - 
MOONIE 27 34 34 269.21 - - - - 
MOONIE 28 45 45 299.48 - - - - 
MOONIE 29 46 46 201.63 - - - - 
MOONIE 3 48 48 471.75 - - - - 
MOONIE 30 31 31 221.80 - - - - 
MOONIE 31 87 45 499.11 42 23.36 - - 
MOONIE 32 14 - - 14 96.19 - - 
MOONIE 33 79 43 342.67 36 1.44 - - 
MOONIE 34 52 49 265.31 3 0.63 - - 
MOONIE 36 14 14 14.10 - - - - 
MOONIE 37 14 14 320.96 - - - - 
MOONIE 38 20 20 235.78 - - - - 
MOONIE 4 15 15 606.78 - - - - 
MOONIE 5 49 49 305.99 - - - - 
MOONIE 6 54 54 245.05 - - - - 
MOONIE 7 35 35 390.93 - - - - 
MOONIE 8 39 39 370.41 - - - - 
MOONIE 9 17 17 310.10 - - - - 
PINEVIEW 1 52 - - 52 0.18 - - 
ROCKWOOD 2 13 13 50.52 - - - - 
TAROOM 17 13 6 789.29 7 509.80 - - 











































































TRELINGA 1 63 47 1826.91 16 3.05 - - 
WEST WANDOAN 1 50 41 1017.22 6 8.72 3 0.003 
WOLEEBEE CREEK GW4 372 204 2545.11 118 2.69 50 0.007 
Total: 41 Wells 1721 1257 - 392 - 72 - 










































































CHINCHILLA 4 5 2 1372.5 3 27.64 - - 
MINDAGABIE 1 3 - - 3 0.25 - - 
MOONIE 12 No Stratigraphy 
MOONIE 31 70 40 149.79 30 30.54 - - 
MOONIE 38 54 33 40.68 21 128.92 - - 
TAROOM 17 7 5 309.20 2 1033 - - 
WOLEEBEE CREEK GW4 178 96 1914.16 61 0.56 21 0.005 
Total: 7 Wells 317 176 - 120 - 21 - 










































































WOLEEBEE CREEK GW4 5 2 1145.5 3 0.01 - - 
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CHINCHILLA 4 13 5 2.688 6 2.638 2 2.675 
KENYA EAST GW7 111 31 2.655 63 2.637 17 2.640 
MINDAGABIE 1 6 -  -  6 2.635 -  -  
MOONIE 38 53 33 2.650 20 2.643 -  - 
ROSWIN 1 15 -  -  12 2.644 3 2.633 
TAROOM 17 13 6 2.655 7 2.620 -  -  
WEST WANDOAN 1 64 41 2.638 16 2.631 7 2.629 
WOLEEBEE CREEK GW4 608 300 2.648 219 2.639 89 2.689 
Total: 8 Wells 883 416 - 349 - 118 - 
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8.3 Appendix C: Correcting core porosities to reservoir conditions 
Work in this section was part of a Masters of Science thesis that worked on a set of wells in the MAR Sector 
Area (Harfoush 2018). The study was performed on five wells: Chinchilla 4, Trelinga 1, Pineview 1, West 
Wandoan 1 and Woleebee Creek GW4.  
The change in pore volume is related to change in effective pressure, original pore volume and pore volume 






Where cp is pore volume compressibility (psi-1), vp is initial pore volume, dvp is change in pore volume, and 
dPc is change in effective pressure (psi). 
Assuming that: 
• dvp is the difference between the overburden pore volume at in-situ reservoir conditions vp2, and the 
initial pore volume vp; and 
• the initial pore volume is at ambient conditions thus initial effective pressure is near atmospheric, in-
situ effective pressure is Pc, thus dPc=Pc 
and hence, by rearranging Equation 8, we can calculate core porosity at reservoir conditions using: 
Equation 9 
𝑣𝑝2 = 𝑣𝑝 − 𝑐𝑝 ∗ 𝑣𝑝 ∗ 𝑃𝑐 
Effective Pressure is defined by Equation 10 below (HWU Reservoir Engineering Notes 2005): 
Equation 10 
𝑃𝑐 = 𝑃𝑂𝐵 − 𝑃𝑃𝑜𝑟𝑒 
where Pc is the grain to grain effective pressure, POB is the overburden pressure caused by overburden 
weight, and PPore is the pore pressure caused by fluids in the pores. 
Therefore, to correct the measured porosities at atmospheric conditions to reservoir stress, the following 
methodology was followed: 
1. Calculate overburden pressure using a nominal overburden pressure gradient of 1 psi/ft or 3.281 
psi/m (HWU Reservoir Engineering Notes 2005)  
2. Obtain the actual formation pore pressure at the stratigraphic centre of the Blocky Sandstone 
Reservoir section for each well, from pressure tests (DST or wireline tests such as MDT) or from 
hydraulic head maps of the Precipice Sandstone 
3. Extract the average water gradient in the Precipice Sandstone – which is near to the fresh water 
gradient, from QGC 2014  
4. Calculate the pore pressure at any plug depth by shifting the measured pore pressure along the 
water gradient to the plug depth, as shown in Figure 18 below  
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Figure 18 Calculating pore pressure. 
 
5. Calculate effective pressure as per Equation 10 for each point 
6. Obtain a range of rock compressibility values from QGC 2014. The data was obtained from log 
estimates calibrated to triaxial laboratory test measurements on core. A minimum, most likely, and 
maximum value was provided in the report. The report warns of test uncertainty, as the tests 
performed were not optimal. UQ-SDAAP notes that the compressibility values were much less than 
the typical values of compressibility expected for these type of rocks with measured values varying 
from 3x10-6 to 10x10-6 psi-1 (HWU Reservoir Engineering Notes 2005). Only compressibility values 
for the Blocky Sandstone Reservoir were provided, as shown in Table 16. 
7. Equation 2 was to calculate corrected porosity of the plugs at in-situ conditions. Porosity was 
calculated three times, using the minimum, most likely and maximum pore compressibility values. 
Table 16 Rock compressibility values for Blocky Sandstone Reservoir. 
 Min Start Max 
Rock Compressibility (Mpsi-1)  0.18 0.26 0.36 
The resultant corrected porosities were plotted against ambient porosity. The results are demonstrated in 
Figure 19. 
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Figure 19 Most likely calculated overburden porosity vs. ambient porosity for all studied wells. 
 
From the calculations, the maximum decrease in porosity when correcting for in-situ conditions (2918 psi) 
was for a plug at a depth of 1497.95 m where the ambient porosity 25.1% required reduction of 0.013% or 
0.026% for minimum and maximum rock compressibility, respectively. This reduction is considered 
insignificant, thus it was deemed unnecessary to correct porosities for UQ-SDAAP core data. 
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8.4 Appendix D: Electrofacies summary 





GR(API) DEN(g/cm3) NEU(%) SONIC(us/f) LLD(ohmm) PDPE(B/E) 








































MA >90% mud; 









MB >90% mud; 
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